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DETAILED ACTION 

Claim Rejections - 35 USC §112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claims 24, 29, 47, 49 are rejected under 35 U.S.C. 112, first paragraph, as 
failing to comply with the written description requirement. The claim(s) contains subject 
matter which was not described in the specification in such a way as to reasonably 
convey to one skilled in the relevant art that the inventor(s), at the time the application 
was filed, had possession of the claimed invention. 

The step of depositing a silicon-containing epitaxial film on the substrate using 
the process gas consists of HCD gas without the addition of halogen gas which is well- 
known for etching and removing silicon atoms deposited on non-silicon surface in the 
selective deposition process, and the result is little silicon deposited on the non-silicon 
surface at the same time with thick silicon deposited on the silicon surface. How could 
the process be considered as a selective deposition process when there is little silicon 
deposited on the non-silicon surface as is disclosed in the instant specification, page 12, 
paragraph [0042], lines 5-6? 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 
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Claims 24, 29, 47, 49 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

It is unclear as to how could the silicon-containing film be considered as 
"selectively depositing" on the substrate when the substrate is of the same material. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1 ) an application for patent, published under section 1 22(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 1, 2, 12, 16, 23, 24, 27, 31-33, 47, 49 are rejected under 35 U.S.C. 102(e) 
as being anticipated by Nagaoka et al. (US 2003/0113971). 

Nagoaka et al., figs. 1-6 and related text in paragraphs [0015]-[0105] discloses 
the claimed method of depositing a silicon-containing film on a substrate including the 
steps of heating the substrate in a process chamber of a processing system ([0047]); 
exposing a process gas consists of HCD ([0019], [0049]) to the substrate; and 
depositing a silicon containing epitaxial film on the substrate using the process gas. 

With respect to claim 2, paragraph [0048] discloses the substrate is exposed to 
inert gas. 
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With respect to claim 12, paragraph [0076] discloses the dopant gas used for 
forming phosphorus doped silicon film. 

With respect to claims 16, 23, 24, 49, paragraph [0095] teaches the formation of 
silicon germanium film by further comprises exposing a germanium-containing gas to 
the substrate. 

With respect to claim 27, paragraph [0077] teaches the film formation 
temperature of 600°C. 

With respect to claims 31-33, paragraph [0097] teaches the film formation 
pressure of 40Pa or 0.3 Torr which is about 0.4 Torr. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-3, 5-6, 12, 13, 16, 18-20, 23-37, 47, 49 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Vatus et al. (cited ref. US 2004/0175893) in view of 
Singh et al. (US 2007/0240632). 

Regarding claim 1 , Vatus et al discloses a method of depositing a silicon- 
containing film on a substrate, the method comprising: providing a substrate in a 
process chamber of a processing system (pg. 1 , paragraphs 0009-001 1); heating the 
substrate (pg.3, paragraph 0031); exposing a HCD process gas to the substrate (Figure 
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4, reference 604); and depositing a silicon-containing epitaxial or silicon germanium film 
on the substrate using the HCD process gas (Figure 4, reference 606). 

Regarding claim 2, Vatus et al discloses wherein the exposing comprises 
exposing an inert gas to the substrate (pg.6, paragraph 0063; Figure 7, reference 299). 

Regarding claim 3, Vatus et al discloses wherein the exposing further comprises 
the step of flowing the HCD gas at a flow rate between about 5 seem and about 1 ,000 
seem and the inert gas at a flow rate between about 5 seem and about 20,000 seem 
(pg.3, paragraph 0030). 

Regarding claim 5, Vatus et al discloses wherein the exposing further comprises 
exposing H2 to the substrate (pg.3, paragraph 0030). 

Regarding claim 6, Vatus et al discloses wherein the exposing further comprises 
flowing a hydrogen-containing gas at a flow rate between about 5 seem and about 
5,000 seem (pg.3, paragraph 0029). 

Regarding claims 12, 13, Vatus et al discloses wherein the dopant is selected 
from group consisting of PH3, B2H6, BC13, and AsH3 (pg.3, paragraphs 0028-0030). 

Regarding claim 16, Vatus et al discloses wherein the exposing further 
comprises exposing a germanium-containing gas to the substrate (pg.3, paragraph 
0028). 

Regarding claim 18, Vatus et al discloses the germanium-containing gas is 
GeH4 (pg.3, paragraph 0030). 
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Regarding claim 19, Vatus et al discloses wherein the exposing further 
comprises exposing hydrogen gas and a germanium-containing gas to the substrate 
(pg.3, paragraphs 0028-0030). 

Regarding claim 20, Vatus et al discloses wherein the exposing further 
comprises exposing H2 and GeH4 to the substrate (pg.3, paragraph 0030). 

Regarding claim 23, Vatus et al discloses wherein the exposing comprises 
exposing a HCD process gas including HCD gas and a germanium-containing gas to 
the substrate; and the depositing comprises depositing a SiGe-containing epitaxial film 
on the substrate (pg.2, paragraph 0025). 

Regarding claim 24, Vatus et al discloses wherein the depositing comprises 
selectively depositing a SiGe-containing epitaxial film on a silicon surface (pg.2, 
paragraph 0025). 

Regarding claim 25, Vatus et al discloses wherein the depositing comprises 
depositing a SiGe-containing epitaxial film having a germanium content below about two 
atomic percent (pg.2, paragraph 0025). 

Regarding claim 26, Vatus et al discloses wherein the depositing comprises 
depositing a SiGe-containing epitaxial film having a germanium content greater than 
about two atomic percent (pg.2, paragraph 0025). 

Regarding claim 27, Vatus et al discloses wherein the heating comprises heating 
the substrate to between about 500°C and about 900°C (pg.3, paragraph 0031). 

Regarding claim 28, Vatus et al discloses wherein the heating comprising heating 
the substrate to between about 700°C and about 900°C (pg.3, paragraph 0031). 
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Regarding claim 29, Vatus et al discloses wherein the heating comprises heating 
the substrate to a temperature of about 800°C and the depositing comprises selectively 
depositing an epitaxial silicon-containing or silicon germanium film on a silicon surface 
of the substrate (pg.3, paragraph 0031). 

Regarding claim 30, Vatus et al discloses wherein the heating comprises heating 
the substrate to a temperature of about 700°C and the depositing comprises non- 
selective^ depositing the silicon-containing or silicon germanium film on the substrate 
(pg. 1, paragraph 0009). 

Regarding claims 31-33, Vatus et al discloses providing a process chamber 
pressure of about 0.4 Torr (pg.3, paragraph 0032). 

Regarding claim 34, Vatus et al discloses pretreating the substrate prior to 
exposing a HCD process gas to the substrate (pg.3, paragraph 0031). 

Regarding claim 35, Vatus et al discloses wherein the pretreating comprises 
exposing a H2 gas to the substrate at a substrate temperature between about 500°C 
and about 1000°C (pg.2, paragraph 0027). 

Regarding claim 36, Vatus et al discloses wherein the pretreating comprises 
exposing a H2 gas to the substrate at a substrate temperature of about 900°C (pg.2, 
paragraph 0027). 

Regarding claim 37, Vatus et al discloses a computer readable medium 
containing program instructions for execution on a processor, which when executed by 
the processor, cause a processing apparatus to perform the steps in the method recited 
in claim 1 (pg. 1, paragraph 0011). 
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Regarding claim 47, Vatus et al discloses a method of depositing a silicon- 
containing film on a substrate, the method comprising: providing a substrate in a 
process Chamber of a processing system (pg. 1, paragraph 0009); heating the 
substrate (pg. 1, paragraph 0009); exposing a HCD process gas to the substrate (pg.3, 
paragraph 0030); and depositing a silicon-containing epitaxial film on the substrate 
using the HCD process gas wherein the depositing comprises selectively depositing an 
epitaxial Si film on a crystalline Si substrate (pg. 1, paragraph 0005). 

Regarding claim 49, Vatus et al discloses a method of depositing a silicon- 
containing film on a substrate, the method comprising: providing a substrate in a 
process chamber of a processing system (pg. 1 , paragraph 0009); heating the substrate 
(pg. 1, paragraph 0009); exposing a HCD process gas to the substrate (pg.3, paragraph 
0031); and depositing a silicon-containing epitaxial film on the substrate using the HCD 
process wherein the depositing comprises selectively depositing an epitaxial SiGe film 
on a crystalline Si substrate (pg.2, paragraph 0025). 

Vatus et al. teaches the use of HCD gas and HCI gas may include (paragraph 
[0029]) for improving the selectivity of silicon depositions in forming a silicon-containing 
epitaxial film; Vatus fails to teach the use of process gas consists of HCD gas or HCD 
gas and at least one gas from the group consisting of a dopant gas, H 2 , a germanium- 
containing gas, and an inert gas. 

Singh et al., in a related art as disclosed in paragraphs [0038] teaches the 
processes to grow a silicon-containing epitaxial film without HCI gas. The HCI gas is 
used in selective deposition for removing silicon formed on the non-silicon surface 
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([0038]); however due to the hazardous and toxic nature of HCI gas ([0008]-[0009]), 
Singh discloses the formation of a silicon-containing film with the use of no etchant such 
as HCI is necessary in the process of selective depositing silicon containing epitaxial 
film on the substrate. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have used a processing gas consisting of HCD with no additional 
etchant gas as suggested by Singh et al. in Vatus et al. process for forming a silicon- 
containing epitaxial film since the use HCI gas in addition to silicon source could create 
hazardous and toxic conditions. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 
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Response to Arguments 

Applicant's arguments with respect to claims 1-3, 5-6, 12, 13, 16, 18-20, 23-37, 
47, 49 have been considered but are moot in view of the new ground(s) of rejection. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to TUAN H. NGUYEN whose telephone number is 
(571)272-1694. The examiner can normally be reached on M-TH, 6:30AM-5:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carl Whitehead can be reached on 571-272-1702. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/TUAN H. NGUYEN/ 

Primary Examiner, Art Unit 2813 
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